ABSTRACT: Using annual data from seventeen Latin American economies observed over the period 1982-2009 and a heterogeneous panel regression based on the pooled mean group approach of Pesaran et al. (1999) , this study provides evidence to support the following findings: (1) the existing trade connection between China and Latin America has had a positive and significant effect on Latin American countries' financial development since the 1990s, (2) trade openness plays a positive role in Latin American economies' financial development, and (3) the economic development of Latin American countries has a positive influence on their financial development in the long run, but have a negative effect in the short run.
As the third-largest trading partner of Latin America, China is a significant economic player in the region. According to data from the International Monetary Fund (IMF), China's trade share in the LAC5 1 increased from roughly 1 percent in 1980 to more than 12 percent in 2009, but real growth started only in the mid-1990s (Cesa-Bianchi et al. 2011 ). China's development policy has relied on a strategy to secure resources to sustain economic growth, while Latin America is viewed as a continent rich in raw materials and thus very attractive to Chinese needs (Iturre and Amado 2010) . China also wants to ensure its energy security, and Latin America has been identified as one of the major global regions that can provide energy materials (He 2007) . Moreover, with a population exceeding 500 million and gross domestic product (GDP) of about $3 trillion, Latin America is an attractive market for Chinese exporters (Roett and Paz 2008) . Facing such a reality, this study's objective is to analyze the effect of foreign trade with China on financial development in Latin America.
Based on the literature review, trade and finance have been linked in at least two different ways, characterized by the supply side and demand side. Rajan and Zingales (2003) emphasize the supply side role, arguing that openness in the goods market can improve the supply of external finance and limit the ability of industrial and financial incumbents to block competition of new entry firms. However, Svaleryd and Vlachos (2002) target the demand side's role, since trade openness is associated with greater risk and exposure to external demand shocks or increased foreign competition will create new demands for external finance. Furthermore, greater trade openness to world markets may maximize domestic economic fluctuations (Arora and Vamvakidis 2005; Blankenau et al. 2001; Rodrik 1998) or lead to heightened vulnerability to external shocks (Cavallo and Frankel 2008; Loayza and Raddatz 2007; Tornell et al. 2004) , which may worsen Yu-Lung Chen (yulgchen@mail.tku.edu.tw) is an associate professor in the Department of Banking and Finance at Tamkang University, Taiwan. Etzer S. Emile (etemile2002@yahoo.fr) is an assistant director at the Centre d'Entrepreneuriat et d 'Innovation, Université Quisqueya, Haiti. capital market imperfections and hence obstruct financial development. Many studies in the literature relating to how trade can directly promote financial development take into account the level of economic development of the countries. Do and Levchenko (2007) find that a comparative advantage in international trade may affect a country's production pattern and in turn affect its demand for external finance. Huang and Temple (2005) find strong evidence that trade promotes bank-based financial development in higher-income countries but not in lower-income countries.
Aside from the long-run effects of trade openness and financial development, such as shown in Baltagi et al. (2009) , Kim et al. (2010) , and Svaleryd and Vlachos (2002) , other considerations have been presented on the short-run effect of trade on finance. La Porta et al. (1997) provide empirical evidence that trade openness affects countries' financial systems differentially. In richer countries, trade promotes financial system growth, while in poorer countries the effect is the opposite. Kim et al. (2010) further find that the trade-finance link varies with the level of economic development. They show a negative short-run effect and a positive long-run effect in relatively lower-income countries, whereas by contrast, in high-income countries, the short-run effect is insignificant while the long-run effect is negative.
Based on the pooled mean group (PMG) approach of Pesaran et al. (1999) , we use a panel data regression with seventeen Latin American countries from 1982 to 2009 to explore if foreign trade with China has a positive and significant long-run or short-run effect on Latin American financial development. In addition, we examine if the levels of economic development and trade openness influence the trade-finance relationship. Our main findings are as follows. First, for the full sample period, imports from China have a negative long-run effect on Latin American financial development, while trade openness and economic growth have positive long-run effects. However, only the short-run effect of economic growth on financial development is significant but negative. Second, for the subsample from 1990, the long-run effects of imports and exports from China, trade openness, and economic growth on financial development are all positively significant, while only the real exchange rate has a negative significant long-run effect. For the short-run effect, imports from China and economic growth on financial development are negatively significant, whereas trade openness is positively significant.
Methodology
This section presents the main features of the methodology devoted to the study of causality between international trade and financial development using panel data. We in turn present the panel unit root tests, the panel cointegration tests, and the method for estimating the relationship on panel data.
The current study does not take financial openness into account. To measure financial development, only private credit (a bank-based approach measure) is included instead of two measures, as in Baltagi et al. (2009 Note that our hypothesis is related to the one tested by Huang and Temple (2005) , who broadly argue that trade has a strong effect on financial development when taking into account the level of economic development. Thus, the effects should differ between lower income countries and higher income countries, but the scenario could be different since the Latin American countries of our sample are middle-income countries. 3 In this study we employ the pooled mean group (PMG) approach of Pesaran et al. (1999) . The PMG estimator is an intermediary between the MG 4 estimator and the dynamic fixed effect (DFE) estimator. The MG estimator estimates separate equations for each country and examines the distribution of estimated coefficients, particularly the average coefficients. The DFE estimator can take the heterogeneity of the sample into account through the individual effects (fixed or random), while the coefficients of exogenous variables are assumed constant. The MG estimator is consistent even under heterogeneity. However, if the parameters are in fact homogeneous, then the PMG estimates are more efficient. These procedures seem suitable for our sample of Latin American countries, which not only are in the same region and have a common market and structural similarities, but also have similar trade partners that are not very diverse. This estimator is also flexible enough to allow for long-run coefficient homogeneity over only a subset of regressors or countries. The hypothesis of homogeneity of the long-run policy parameters cannot be assumed a priori and is tested empirically in all the specifications. Thus, the effect of heterogeneity on the means of the coefficients can be determined by a Hausman test applied to the difference between the MG and the PMG estimators, where under the null hypothesis, the difference in the estimated coefficients obtained from the MG and PMG estimators is not significantly different, in which case the PMG estimator is more efficient. Therefore, in addition to results from the PMG, we also provide results for MG and DFE in order to compare them with the PMG regression outcomes.
Driving the PMG estimator, we estimate the following unrestricted autoregressive distributed lag (ARDL) error-correction model:
where y it is a scalar dependent variable, x it is the k × 1 vector of regressors for group i, m i represents the fixed effects, f i is a scalar coefficient on the lagged dependent variable, b i ′ is the k × 1 vector of coefficients on explanatory variables, l ij are scalar coefficients on the lagged first-difference of dependent variables, and g ′ ij are k × 1 coefficient vectors on the first-differences of explanatory variables and their lagged values. We assume that the error terms u ij are independently distributed across i and t, with zero means and variances s i 2 > 0. We further assume that f i < 0 for all i, and therefore there exists a long-run relationship between y it and x it :
Here, q i ′ = -b i ′/f i is the k × 1 vector of the long-run coefficients, and h it is stationary with possibly nonzero means (including fixed effects). Equation (1) can be rewritten as
where h i,t-1 is the error-correction term given by Equation (3); hence, f i is the errorcorrection coefficient measuring the speed of adjustment toward long-run equilibrium.
Under this general framework, the PMG estimator allows the intercepts, short-run coefficients, and error variances to differ freely across groups, but the long-run coefficients are constrained to be the same, that is, q i = q for all i.
Data and Model
Our empirical sample consists of panel data of seventeen Latin American countries from 1982 to 2009 (see Table 1 ). Data were collected from three main sources: the International Financial Statistics of the International Mutual Fund (IMF); the World Development Indicators provided by the World Bank; and the Latin American and Caribbean Macro Watch Data Tool, which was prepared by the Inter-American Development Bank (IADB). We take a log of all the variables in this model in order to convert exponential trends to linear trends. We choose private credit provided by the banking sector as a percentage of GDP (LPRIV) to be the dependent variable to measure Latin American countries' financial development. For independent variables, we use the imports from China (LM) and the exports to China (LX) for each country. To measure trade openness, we use the sum of total exports plus total imports to real GDP (LOPEN). Taking GDP 5 per capita (LGDP) as the real GDP per capita will help to evaluate the weight of economic development in the existing trade-finance relationship. In the previous theoretical framework, we mentioned that a country's economic level is a basic condition that can reduce or maximize the effect of trade on financial development. Thus, we imagine that the effect of GDP on the model should be significant. LEXCH is the real exchange rate against the U.S. dollar.
Since the data in this paper have a time dimension, before estimating the stochastic characteristics, we shall consider whether they are stationary (mean and variance constant over time) or not. To test the panel unit root, we employ the technique developed by Im et al. (2003) . From the results of the panel unit root tests, all the times series variables are I(1), 6 and thus we retain the Pedroni (1999) approach to run the panel cointegration test in this study. Table 2 presents the result. The panel Phillips and Perron t-statistics (panel PP statistics) show significance and reject the null hypothesis of no cointegration. This provides the basis for the belief that a long-term equilibrium exists among the model's variables.
Based on the fact that our variables are all nonstationary and are cointegrated of order one, we adopt the common ARDL (1, 1, 1, 1, 1, 1) to run our panel data. Thus, the empirical model using the dynamic panel framework is as follows:
where i is Latin American countries from 1 to 17; t is the year from 1982 to 2009; b i is the long-run coefficient; g i is the short-run coefficient, j is the error-correction coefficient (measuring the speed of adjustment of LPRIV it ); m i is the fixed effect term; and u it is the error term. Table 3 presents the results of the three alternative dynamic panel data estimation procedures described above. To compare PMG, MG, and DFE and select the best estimator 
Empirical Analysis

Notes:
Standard errors are in parentheses. *** Significant at the 1 percent level; ** significant at the 5 percent level; * significant at the 10 percent level.
among them, we use the Hausman test. The results displayed in Table 3 suggest that the hypothesis should not be rejected and thus confirm that PMG is preferred over MG. Therefore, we focus on the PMG estimator output considering its advantage in consistency and efficiency over the two other panel error-correction estimators when the long-run Notes: All the equations include a constant country-specific term. Standard errors are in parentheses. *** Significant at the 1 percent level; ** significant at the 5 percent level; * significant at the 10 percent level.
homogeneity restriction holds and the short-run adjustments are diverse across countries.
To fulfill the requirement of dynamic stability when there is a long-run relationship, the convergence coefficient as an expression of the error-correction term must show a negative sign and also be within the unit circle.
In the long-run estimation, the PMG estimator overall shows that three coefficients of the exogenous variables (LM, LOPEN, and LGDP) are significant. Among these three cases, LOPEN and LGDP, which respectively stand for trade openness and GDP per capita, have positive coefficients and thus meet several theoretical considerations and support the fact that trade openness and sustainable economic development are stimuli for financial development (see Baltagi et al. 2009; Svaleryd and Vlachos 2002) . LM shows a negative sign of 0.1519 as expected. Consistent with many financial and economic theories, the acceleration of imports from China, to the detriment of exports, has stimulated the trade deficits of Latin American countries-a situation that affects not only their GDP, but also their external financing. With a coefficient value of (-0.0092), the coefficient of LX is not statistically significant, which invalidates the hypothesis that exports to China as one leg of their foreign trade could have a positive and strong influence on Latin American countries' financial development.
Such a result is in fact not surprising at all for several reasons. First, a lot of data is missing for this variable (LX) as, at the beginning of our study period, several countries in our sample did not have a significant and sustainable enough trade relationship with China to export goods to this Asian giant. 7 One more element to explain this situation is the limited amount of Chinese foreign direct investment (FDI) in Latin America, since exports taken alone (without substantial flows of FDI) are unlikely to have a real impact on the domestic financial system (World Bank 2001). 8 The coefficient of LEXCH (-0.0158) is also statistically nonsignificant. The currency crises that occurred in Latin America, most notably in Argentina and Mexico (among the top three biggest economies of the region) in the 1990s, can partially explain this result since the crises were seen as a speculative attack on the foreign exchange market. In fact, the consequences were very severe for these economies.
For the short-run effect, only the coefficient of LGDP and its constant are statistically significant. The negative sign of the means of economic development implies there is no positive influence on the relationship between foreign trade and financial development in the short run. All the other variables have nonsignificant coefficients, making it difficult to conclude whether those variables have any effect. We now turn to what happens with the regression at the individual level. Table 1 shows the effect of foreign trade with China on Latin American financial development at the individual level (single country). For the existence of a long-run relationship, the error-correction coefficient is statistically significant only for eleven out of significant countries of our sample and not all of them have a negative sign.
When we consider each exogenous variable separately to evaluate its impact on the financial development of the Latin American economies, the results vary from country to country. First, we remark that the coefficient of LX shows significance for only six countries (Argentina, Colombia, Costa Rica, Honduras, Peru, and Uruguay). Among the six countries, five (except for Honduras, as it is weakly significant at the 10 percent level) belong to the category of ten countries that have average annual exports to China that are larger than $100 million over the period . Second, three of these five countries are among the five (Argentina, Chile, Costa Rica, Ecuador, and Peru) that record a positive trade balance average over the period of study. Third and finally, we see that four out of the six countries show a significant positive sign to express a positive influence on their financial development. Table 1 also shows that the LM variable has significant coefficients for only six countries (Bolivia, Colombia, Ecuador, Nicaragua, Paraguay, and Uruguay). We notice that except for Ecuador, all of them record an average trade deficit with China over the period of study. However, for four of these six countries, the coefficient of LM has a positive sign expressing a positive influence of imports from China on their financial development. In other words, an increase in imports from China should have a positive effect on financial development in Latin American economies.
The coefficient of LOPEN, which stands for trade openness, is statistically significant only for six countries (Argentina, Chile, Honduras, Peru, Uruguay, and Venezuela). Except for Honduras, the other five have a trade openness rate below 50 percent. Among the six countries, the coefficients of three of them are negative, making it hard to deduce any positive or negative effect of trade openness on their financial development since the results are not uniform from country to country.
For the variable LGDP, we see more significant coefficients across the countries. In fact, the coefficients of nine countries out of seventeen (Argentina, Chile, Colombia, Ecuador, Honduras, Panama, Paraguay, Peru, and Uruguay) are statistically significant, while the sign of the coefficient is positive for only one of them (Ecuador). Thus, based on this sample, economic development does not positively affect the influence of foreign trade with China on financial development in Latin America. Actually, this conclusion is closer to the argument advanced by Huang and Temple (2005) in that there is strong evidence that trade promotes bank-based financial development only in higher-income countries, bearing in mind that Latin American countries are all middle-income countries and not in the category of high-income countries. Indeed, none of these countries exceed the minimum income range necessary to be listed in the category of high-income countries. The average gross national income (GNI) per capita in 2008 of the seventeen countries was $5,456 (IMF 2010) .
For seven out of seventeen countries in the sample, the coefficient of LEXCH indicates that the real exchange rate fulfills the significance requirement. Among them, four have a negative sign while three of them have a positive sign. In other words, there is no strong evidence that a decrease in LEXCH for this sample boosts financial development through an improvement in exports.
As the China-Latin America trade relationship took off in the mid-1990s, we investigate the effect of foreign trade with China on Latin America's financial development from 1990 to 2009 by the three alternative dynamic panel data estimation procedures again. Table 4 presents the results. Comparing PMG, MG, and DFE by the Hausman test, the best estimator selected is PMG. The convergence coefficient also confirms the existence of a long-run relationship.
All the long-run coefficients except LGDP are significant, and the coefficients of LX, LM, LGDP, and LOPEN are positive, which meet our hypothesis: foreign trade with China should have a positive and significant effect on Latin American financial development. The level of economic development and trade openness should also influence this trade-finance relationship. Furthermore, the coefficient of LEXCH is negative and statistically significant, which can be explained by the Latin America currency crises occurring in the 1990s.
For the short-run effect, exports to China (LX) have a positive effect on financial development, although it is not statistically significant. The coefficient of imports from China Notes: All the equations include a constant country-specific term. Standard errors are in parentheses. *** Significant at the 1 percent level; ** significant at the 5 percent level; * significant at the 10 percent level.
(LM) is negatively significant, which is the same result in the full sample case. Trade openness has a positive short-run effect on financial development, meeting theoretical considerations. Also as in the full sample case, the negative and significant coefficient of LGDP means economic development does not have a positive influence on the relationship between foreign trade and financial development in the short run. Finally, the LEXCH coefficient is positive, but nonsignificant.
Conclusion
In recent years, China has become not only the main driving power of world trade and global growth, but it has also played a leading role in the international financial market.
China holds the largest foreign reserves in the world, therefore driving it to invest in Latin America in the areas of infrastructure and natural resources. According to data from the Economic Commission for Latin America and the Caribbean (ECLAC) (Rosales and Kuwayama 2012), China's bilateral trade with Latin America was valued at more than $100 billion in 2007 and reached $120 billion in 2009. Therefore, the purpose of this study is to explore the potential impact of trade relations between Latin America and China on financial development in Latin American economies. To make a contribution to the extant financial development literature, we include trade openness and economic growth in our empirical study framework. We have used dynamic heterogeneous panel data from seventeen Latin American countries from 1982-2009 and applied a PMG estimator developed by Pesaran et al. (1999) to our sample of countries. For the full sample period, after considering so many cases in which the coefficient was revealed to be nonsignificant, we must note that there is a limited relationship between foreign trade with China and Latin American countries' financial development. This is understandable and tolerated when taking into account the Latin American debt crisis. 9 This financial crisis occurred in the early 1980s, which corresponds to the beginning of the first decade of our study's time frame. This financial crisis had considerable negative consequences on macroeconomic stability, employment, banking systems, and other sectors of economies in the region until the 1990s. In fact, the 1980s were called the "lost decade." Thus, this financial crisis is an extenuating circumstance justifying the limited and partially nonsignificant positive effect from foreign trade with China on financial development in Latin America.
The empirical results of the subsample from 1990 show that all the long-run effects of imports and exports from China, trade openness, and economic growth upon Latin American financial development are positively significant. The short-run effects of imports from China and economic growth on Latin American financial development are negatively significant, whereas trade openness is positively significant. We conclude that foreign trade with China has had a positive and significant effect on Latin American financial development since the 1990s. Moreover, consistent with theory and many empirical studies (Baltagi et al. 2009; Huang and Temple 2005; Kim et al. 2010; Rajan and Zingales 2003) , our findings suggest that economic development and trade openness should also influence this trade-finance relationship. Our study is related to Huang and Temple (2005) , who argue that trade has a strong effect on financial development when taking into account the level of economic development. Our empirical results support the positive long-run and short-run trade-finance relationships, while economic development has a negative short-run effect on financial development.
This study focuses on the role of trade on financial development instead of the impact of financial development on foreign trade, as many other studies have done in the past. It offers a framework for examining some middle-income countries, compared to many other studies that focus on high-income countries.
10 Most researchers take the latter path because they do not want to leave out variables related to the capital markets and thus take only a bank-based approach. This approach is not perfectly appropriate for small or medium economies with nonexistent or undeveloped markets. Thus, this study shows specificity by taking into consideration a single country's (China) influence through trade in order to evaluate its possible impact on the financial development of seventeen Latin American countries. We hope this study will lead to more in-depth investigations by using other samples and measurements to the benefit of the finance literature.
